Deconditioning in people living with dementia during the COVID-19 pandemic: qualitative study from the Promoting Activity, Independence and Stability in Early Dementia (PrAISED) process evaluation by Di Lorito, Claudio et al.
RESEARCH Open Access
Deconditioning in people living with
dementia during the COVID-19 pandemic:
qualitative study from the Promoting
Activity, Independence and Stability in
Early Dementia (PrAISED) process
evaluation
Claudio Di Lorito1*, Tahir Masud2, John Gladman1, Maureen Godfrey1, Marianne Dunlop1, Alessandro Bosco3 and
Rowan H. Harwood4
Abstract
Background: Restrictions introduced in response to the COVID-19 pandemic led to increased risk of
deconditioning in the general population. No empirical evidence of this effect however has been gathered in
people living with dementia. This study aims to identify the causes and effects of COVID-19-related deconditioning
in people living with dementia.
Methods: This is a longitudinal phenomenological qualitative study. Participants living with dementia, their
caregivers and therapists involved in the Promoting Activity, Independence and Stability in Early Dementia
(PrAISED) process evaluation during the COVID-19 pandemic were qualitatively interviewed at two time points: the
baseline 2 months after the national lockdown was imposed in England (i.e., May 2020), the follow up 2 months
after the first set (i.e. July 2020). The data were analysed through deductive thematic analysis.
Results: Twenty-four participants living with dementia, 19 caregivers and 15 therapists took part in the study. Two
themes were identified: Causes of deconditioning in people living with dementia during the COVID-19 pandemic
and effects of deconditioning in people living with dementia during the COVID-19 pandemic. A self-reinforcing
pattern was common, whereby lockdown made the person apathetic, demotivated, socially disengaged, and frailer.
This reduced activity levels, which in turn reinforced the effects of deconditioning over time. Without external
supporters, most participants lacked the motivation / cognitive abilities to keep active. Provided the proper
infrastructure and support, some participants could use tele-rehabilitation to combat deconditioning.
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Conclusion: The added risks and effects of deconditioning on people with dementia require considerable efforts
from policy makers and clinicians to ensure that they initiate and maintain physical activity in prolonged periods of
social distancing. Delivering rehabilitation in the same way as before the pandemic might not be feasible or
sustainable and innovative approaches must be found. Digital support for this population has shown promising
results but remains a challenge.
Trial registration: The PrAISED trial and process evaluation have received ethical approval number 18/YH/0059
from the Bradford/Leeds Ethics Committee. The ISRCTN Registration Number for PrAISED is 15320670.
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Background
Sir Muir Gray and Dr. William Bird in an opinion letter
published by the British Medical Journal Opinion as the
first wave of COVID-19 in the UK was subsiding stated
that “Months of isolation and reduced levels of activity at
home will have an immense deconditioning effect on mil-
lions of people” [1].
Deconditioning is a complex process of physiological
change after a period of inactivity or sedentary lifestyle
[2]. It may result in diminished muscle mass and
strength, muscle shortening, alterations of peri-articular
and cartilaginous joint structure [2]. The decline in
muscle mass and strength is linked to increased risk of
falls and hospitalisation, functional decline, frailty, and
immobility [2].
A survey carried out in the UK found that 30% of adults
aged 50+ reduced activity levels in the first wave of the
COVID-19. About 30% of respondents reported that they
lacked motivation to exercise [3]. Compared to people
without dementia, individuals living with dementia face
added challenges to keeping physically active, including
impairment of cognitive and motor skills [4–6] and
greater apathy or lack of motivation to get active and
maintain activity levels [7]. Research has found that during
the COVID-19 pandemic more than 50% of people with
dementia experienced the worsening or the onset of be-
havioural disturbances, with agitation/aggression, apathy,
and depression being the most common [8, 9].
The risk of deconditioning in people living with de-
mentia was further compounded by governments’ shield-
ing advice for vulnerable people to decrease the risk of
contracting the virus. Imposed isolation often resulted in
reduced opportunities to do physical activity outdoors
and more sedentary behaviour [10]. As reported in the
literature, there was also a significant reduction in social
support service usage since the outbreak, which greatly
affected the opportunities for people with dementia to
keep socially engaged and active [11].
The benefits of physical activity and exercise for
people living with dementia have long been established.
These include the maintenance of physical abilities,
independence, and quality of life over time [12]. There is
also evidence on the effects of sedentariness, including
loss of balance, increased risk of falls and mental ill-
health [13]. It has been found that even a few days of
sedentary lifestyle generate muscle loss, neuromuscular
junction damage and fibre denervation, insulin resist-
ance, decreased aerobic capacity, fat deposition and low-
grade systemic inflammation [14]. No empirical evidence
on the effect of COVID-19 pandemic on physical activity
in a population living with dementia was available at the
time of this study.
A unique opportunity to study this phenomenon was
presented in the context of the Promoting Activity, Inde-
pendence and Stability in Early Dementia (PrAISED)
randomised controlled trial (RCT) [15]. PrAISED is
evaluating an individually tailored physical activity and
exercise intervention. Mode of delivery was changed
during pandemic lockdown from face-to-face to remote
video- or telephone support, where possible. Alongside
the RCT, we performed a process evaluation using quali-
tative interviews to gather data on the impact of the
pandemic on physical activity and overall wellbeing [16].
With the aim of improving the ability to reduce the ef-
fect of restrictions to activity in people with dementia
and how they might be overcome, we used this oppor-
tunity to collect and analyse empirical data from the
PrAISED process evaluation to answer two research
questions:
1. What were the causes of deconditioning for people
living with dementia during the COVID-19
pandemic?
2. What were the effects of deconditioning for people
living with dementia and their caregivers during the
COVID-19 pandemic?
Methods
This qualitative study made use of data triangulated
from interviews with participants living with dementia,
their caregivers and the therapists involved in the
PrAISED process evaluation during the COVID-19
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pandemic. The PrAISED trial and process evaluation
have received ethical approval number 18/YH/0059. The
ISRCTN Registration Number for PrAISED is
15,320,670.
Sample
The main researcher (CDL) accessed the PrAISED RCT
database - for selection criteria of participants in the
RCT see [15]: - and purposively selected participants to
ensure an equal representation of geographical location
(Nottinghamshire, Derbyshire, Lincolnshire, Somerset
and Oxfordshire), gender, residence status (living with
caregiver or independently), and RCT arm (i.e., interven-
tion or control group). The caregivers of the selected
participants who agreed to take part in the study were
also invited to take part in the interviews. No participant
living with dementia or caregiver refused to take part.
All the therapists involved in the delivery of PrAISED
during the COVID-19 pandemic (n = 16) were contacted
by the main researcher and invited to take part in the
study. Only one refused.
Data collection
Interviews were conducted at two time points: The base-
line data collection occurred 2 months after the national
lockdown was imposed in England (i.e., May 2020), the
follow up 2 months later (i.e., July 2020). The interviews
were conducted by a researcher (CDL) remotely, either
by phone (i.e., a speaker phone for participants and care-
givers to be able to contribute) or video conferencing,
depending on the participants’ and therapists’ prefer-
ence. Prior to the interview session, CDL mailed (or
emailed) a copy of the information sheet and consent
form. Verbal consent was recorded on tape on the inter-
view day before the interview started from both the par-
ticipants living with dementia and their caregivers, as
per ethical approval number 18/YH/0059 obtained from
the Bradford/Leeds Ethics Committee.
The interviews were guided by a topic guide exploring
the impact of the lockdown on exercise, activity, and
mental well-being (Appendix 1). The topic was devel-
oped in collaboration with two Patient and Public In-
volvement (PPI) contributors with lived experience of
caring for someone living with dementia (MG and MD),
who helped to make the questions relevant, meaningful,
and accessible for the participants. The topic guide was
used flexibly, to ensure that new topics emerging during
the sessions were explored. The interviews were all digit-
ally audio-recorded on a password protected device ap-
proved by governance. Sample size was not defined a
priori, and interviews were carried out until conceptual
density (i.e., a sufficient depth of understanding of the
topic under investigation) was reached [17].
Data analysis
The data were analysed through deductive thematic ana-
lysis [18]. Two main themes were established a priori,
based on the study objectives: 1. Causes of decondition-
ing as a result of the COVID-19 pandemic; 2. Conse-
quences of deconditioning as a result of the COVID-19
pandemic. A transcription agency transcribed the inter-
views verbatim. The transcripts were passed to CDL,
who fully anonymised them. CDL then familiarised with
the transcripts and noted down preliminary analytical
notes.
Coding of a sample of three transcripts was then car-
ried out by CDL and a second researcher within the re-
search team (AB), who extrapolated segments of the
transcripts and categorised them into the themes, inde-
pendent of each other. The two researchers convened to
compare their coding and resolve any potential disagree-
ment. CDL then coded the whole set of transcripts in
NVivo 12 [19]. Results of the analysis were fed back to
the PPI contributors, who provided their comments on
the relevance of findings.
Results
Twenty-four participants living with dementia and 19
caregivers (five participants opted for individual inter-
views) took part in this study (Table 1). Participants’
mean age was 81 (range: 67–95, SD = 7). Fourteen par-
ticipants (58%) were male and 19 (80%) lived with the
caregiver. Caregivers’ mean age was 73 (range: 50–85;
SD = 9). Seventeen caregivers (85%) were spouses of the
participant living with dementia and two (15%) children.
Twenty-three interviews (96%) were done through
speaker phones and one (4%) through webcam.
Fifteen therapists delivering PrAISED during lockdown
were interviewed (Table 2). Four services (80%) deliver-
ing PrAISED were represented (i.e., Nottinghamshire,
Derbyshire, Lincolnshire, Oxfordshire), but no therapist
from Somerset was available for the study. Six therapists
(40%) were occupational therapists, five (33%) rehabilita-
tion support workers, and four (27%) physiotherapists.
All therapists but one (93%) were female. All interviews
were done through the phone.
Quotations from participants and therapists are re-
ported in the sections below by identifying their
PrAISED number (Tables 1 and 2).
Theme 1: causes of deconditioning in people living with
dementia during the COVID-19 pandemic
Individual-specific socio-demographics and certain en-
vironmental, intra and inter-personal variables mediated
activity levels. Health issues including physical frailty,
stage of dementia, pre-existing psychological morbidity
(e.g., depression, anxiety), a history of previous injuries
and hospitalisation were all linked to a reduced level of
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physical activity. This was often compounded by reduced
access to health care services during the pandemic:
“I have had a problem with the left-hand leg and
now the right-hand leg, and that’s throwing me out
completely. I haven’t been able to get in touch with
somebody who could actually help because of lock-
down”. P3042, male, 83 years old.
A lack of internal motivation to exercise was quite
common and several participants who lived independ-
ently observed that because the therapists were not visit-
ing, they could not rely on the external pressure to
exercise. On the contrary, pressure from caregivers
helped establish a daily routine of exercise, which was
instead linked to prevention of deconditioning:
I used to do them with an instructor but now I
skip the odd ones and I know I shouldn’t be skip-
ping them because it is important. But somebody
coming round to knock on the door to take you
through them, you just do it” P1074, male, 84
years old.
“We (caregiver and participant living with dementia)
always have a walk once a day, so it is a routine.
Routines are very rigid, and this gives me reassur-
ance that L. is going to do it”. C3044, wife.
Another key factor affecting exercise levels was the
ability of participants to access and use digital support.
Traditional means of communication (phone) did not
prove effective in supporting participants. Because of age
and / or dementia, most participants had difficulties
hearing the therapists or communicating. Thus, phone
communications ended up occurring only between the
therapists and caregivers:
“Supporting participants through the phone is lim-
ited. Over the phone it’s difficult to understand if the
participant is hearing or acknowledging what I am
saying because you can’t rely on non-verbal cues. So,
Table 1 Characteristics of participants with dementia and caregivers
Participant ID Locality Age Gender Living
alone?




P2075 Derby 79 M No Dyadic on phone C2075 Wife 79
P2046 80 M No Dyadic on phone C2046 Wife 84
P2062 87 M No Dyadic on phone C2062 Wife 78
P2069 91 M No Dyadic on phone C2069 Wife 74
P2073 72 F No Dyadic on phone C2073 Husband 75
P1045 Nottingham 95 F Yes Dyadic on phone C1045 Daughter 66
P1051 74 M No Dyadic on phone C1051 Wife 70
P1053 80 F No Dyadic on phone C1053 Husband 85
P1064 79 F Yes Individuala on phone
P1074 84 M Yes Individuala on phone
P4003 Oxford 79 M No Dyadic on phone C4003 Wife 75
P4009 79 M No Dyadic on phone C4009 Wife 71
P4011 89 M No Dyadic on phone C4011 Wife 81
P4019 75 M No Dyadic on phone C4019 Wife 76
P4023 71 M No Dyadic on phone C4023 Wife 58
P3031 Lincoln 67 F Yes Individuala on phone
P3039 72 F No Dyadic on webcam C3039 Husband 63
P3042 83 M No Dyadic on phone C3042 Wife 80
P3044 76 M No Dyadic on phone C3044 Wife 72
P3036 76 F Nob Dyadic on phone C3036 Daughter 50
P5045 Bath 91 F No Dyadic on phone C5045 Husband 71
P5042 78 M No Dyadic on phone C5042 Wife 84
P5041 89 F No Individuala on phone
P5044 88 F Yes Individuala on phone
a Caregiver was not involved. b Caregiver moved in during lockdown
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you end up speaking with the caregiver, which I
find totally disempowering for the participant”.
T3, PT.
As a result, the participants who lacked the digital in-
frastructure or literacy to be able to keep (visual) social
contacts with the therapists reported greater apathy and
lower motivation to keep active:
“It is the face-to-face interaction I am missing most.
And I haven’t got any enthusiasm to do anything
that I would normally do. I am sitting in my garden
listening to the birds watching the days go by”.
P2073. Female, 72 years old.
The situation was reversed for participants who felt
confident enough to use IT to receive support from the
PrAISED therapists through video-consultations. In
these circumstances, the social opportunity, support and
motivation provided by a professional “outside the family
circle” was instrumental for intervention uptake and
adherence:
“Mom just likes to be able to see someone’s face,
someone different, she finds it easier to understand
the exercises they show her, as opposed to remind
her and explain how to do something. Seeing her
(the therapist) encourages mom so much!” C3036,
daughter.
The greater need for emotional support among partici-
pants was such that the PrAISED therapists reported a
paradigm shift in PrAISED delivery, from pre-COVID
sessions mostly focused on doing the exercises to a more
holistic focus on emotional counselling:
“It (PrAISED) has actually turned more into a gen-
eral wellbeing chat, trying to give them positive re-
enforcement that they are doing a good job and if
they are struggling then encourage them to open up”
T3, OT.
Participants who lived independently (with no in-
house informal caregivers) and were in the control group
in PrAISED (thus receiving no regular support and con-
tact) were most exposed to the risk of becoming in-
active. This suggests that positive encouragement can
prevent deconditioning. Another key environmental fac-
tor affecting physical activity levels was the availability of
a private outdoor area (e.g., garden). Because walking
and gardening were the most frequently reported phys-
ical activities, having a garden, as opposed to not having
a private outdoor space, helped participants keep physic-
ally active:
“We (caregiver and participant living with dementia)
have got a fair-sized garden, so myself, I do a lot of
gardening which I really enjoy. And I also like sitting
and admiring. That really lifts me up” P1053, fe-
male, 80 years old.
One participant reported how staying indoors had
greatly limited her chances of doing physical activity, re-
inforcing the evidence that during the COVID-19 pan-
demic, not having a private outdoor area might be
linked to a greater risk of deconditioning:
Table 2 Characteristics of therapists and interview sessions
Therapist ID Site Profession Gender Type of interview
T5 Derbyshire Occupational Therapist Female Phone
T28 Rehabilitation Support Worker Female Phone
T8 Rehabilitation Support Worker Female Phone
T11 Lincolnshire Rehabilitation Support Worker Female Phone
T13 Rehabilitation Support Worker Female Phone
T12 Occupational Therapist Female Phone
T14 Occupational Therapist Female Phone
T16 Physiotherapist Female Phone
T31 Oxfordshire Physiotherapist Male Phone
T30 Occupational Therapist Female Phone
T27 Occupational Therapist Female Phone
T2 Nottinghamshire Occupational Therapist Female Phone
T3 Physiotherapist Female Phone
T4 Rehabilitation Support Worker Female Phone
T21 Physiotherapist Female Phone
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“When this first started out I was walking round our
block of flats to keep me supple a bit. But then I got
a letter that told me not to go out. I live in blocks of
flats and I’m on the downstairs one so I only have a
tiny little patio and cannot walk in there” P3031, fe-
male, 67 years old.
In terms of environmental factors, the cancellation of
activities in the community drastically reduced the op-
portunities available for participant to keep active:
“Lots of place have shut down because of COVID, so
all the trips and the outings, I mean we used to do
Nordic walking as a group. Now, even if he (partici-
pant) wanted to keep doing some things, obviously
there is no way” C2046, wife.
It was observed that deconditioning risk also
greatly depended on intra and inter-personal re-
sources to adapt to the changing circumstances. A
participant who was carrying out interviews with
community dwellers to build a family tree reported
he was now doing research online. Another partici-
pant, who used to go to the pub for Quiz Friday re-
ported that his family was organising weekly phone
quizzes during lockdown. These exciting new pro-
jects had prevented a lack of motivation and apathy
to keep active:
“I like to keep things in order, and because I was very
busy before (lockdown), I was neglecting the garden.
So, I decided right, I am going to concentrate on my
garden now, so that is what I have been doing”
P1064, female, 79 years old.
Theme 2: effects of deconditioning in people living with
dementia during the COVID-19 pandemic
Although to various degrees, deconditioning was associ-
ated with other negative consequences beyond physical
ability including mental wellbeing, affect, motivation to
be socially engaged and overall quality of life.:
“Because I’m in all the time, I don’t do much walk-
ing. It makes me very low and so when I go to bed at
night I’m thinking about things and everything’s go-
ing through my head and instead of one and one
making two, one and one make a hundred. My anx-
iety is out of control” P3031, female, 67 years old.
It was observed that the impossibility to progress to-
ward physical health goals that required training outside
the home (e.g., swimming pools) had made participants
apathetic and demotivated to keep active:
“The initial goals that the participants had set for
themselves during lockdown disappeared from the
horizon. So, if a participant wanted to start swim-
ming again, during lockdown this was not even a re-
mote possibility. Therefore, it was difficult for them
to keep motivated”. T8, RSW.
Several participants felt that because of a lack or re-
duction of exercise, they had lost the progress they
had previously achieved. Some caregivers agreed that
dementia symptoms, such as loss of balance and
motor skills had visibly progressed. This was particu-
larly noticeable among the participants who were pre-
viously supported face-to-face by the PrAISED
therapists:
“I think the things he was doing (dual task exercises
with PrAISED therapist) were keeping his brain and
body active. I think he has got a bit slower in his
walking and speech now”. C1051, wife.
This regression made participants lose confidence,
resulting in, as eloquently put by one participant, a
“lockdown syndrome”, a reluctance and anxiety to leave
the home and engage in physical exercise outdoors:
“The only physical thing that I have been doing
lately is walking up and down the garden. I have lost
confidence in myself and I need that confidence. I
keep saying I should pluck up the courage to go out-
side of the box that I live in, but I have still not able
to get over this locked in syndrome. I tell myself it is
what I need to do bit by bit and I am fine with the
idea until it comes to actually going”. P2073, female,
72 years old.
The lockdown syndrome was often compounded by
gatekeeping behaviour of caregivers, who were reluctant
to encourage the person to go out for fear that they
might contract the virus:
“I still go for a half hour walk around the nearby
park everyday, but P. (participant living with de-
mentia) has not been with me. I think he would find
it difficult to remember to keep the two-meter rule. I
think it will take me a long time to become confident
enough to let him out” C2062, wife.
As a result of some participants becoming more sed-
entary, caregivers observed a progression of dementia
symptoms and an acceleration of the person’s deterior-
ation. The person’s increased dependency needs, and
frailty increased the caregivers’ strain and made them
anxious about the person’s health:
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“Because mom is dependent on me for shopping, I
mostly come every day. This has bought a level of
anxiety that wasn’t there before because she’s got
quiet frail and I worry I might bring the infection
into the house”. C1045, daughter.
Discussion
This qualitative study generated empirical evidence on
the causes and effects of deconditioning during the
COVID-19 pandemic in a sample of participants living
with dementia taking part in the PrAISED process evalu-
ation [16]. We found that while the COVID-19 pan-
demic (and the consequent lockdown) had a negative
impact on the quality of life of all participants in the
PrAISED RCT, those in the control group (i.e., who did
not receive any support from PrAISED therapists) expe-
rienced noticeable deconditioning.
Regarding internal validity, this study has certain
strengths and limitations. It investigated the
phenomenon of deconditioning in real time through a
rigorous empirical methodology. Further, it collected
data at two time points, to monitor progress of decondi-
tioning over time. It presented a timely contribution to
current discourse around the phenomenon of decondi-
tioning by presenting the views of people with lived ex-
perience of dementia and their caregivers, promoting
representation of their perspectives in research. Further,
it introduced the views of service providers too, to add a
clinical perspective dimension to the data. Because the
study was embedded in an existing trial, the sample
might not reflect the wider population of people living
with dementia. However, the intention of this study was
only to report a real time snapshot of the phenomenon
in a specific context, to raise awareness and contribute
empirical evidence to the existing discourse on the chal-
lenges of people living with dementia during the
COVID-19 pandemic.
In relation to external validity, our findings are aligned
to the existing literature, suggesting that, although
deconditioning has been reported in the general popula-
tion, having dementia exacerbated the negative effects of
deconditioning, particularly in the lack of external sup-
port. Apathy, proneness to anxiety and digital illiteracy
all contributed to an added risk of becoming inactive
[8–11]. However, there were some particular issues
unique to dementia. The cognitive demands to maintain
social distancing rules was a limiting factor likely to be
unique to dementia. The risk that the person with de-
mentia might forget social distancing rules (e.g., forget-
ting to wear a face mask, to keep social distance, to not
shake hands, to wash hands) often made caregivers
prone to imposing restrictions. The imposition of re-
strictions added extra negative effects, as it limited the
opportunities for physical activity (outdoors). Further,
people with dementia often found it difficult to grasp
and remember stay-at-home rules, which led to stress
and further compounded demotivation and apathy [20].
In line with the evidence emerging in the literature
[21, 22], it was observed that a self-reinforcing vicious
cycle was common among the participants, whereby
lockdown made the person apathetic, demotivated, so-
cially disengaged, frailer and less confident. This mark-
edly reduced activity levels, which in turn reinforced the
effects of deconditioning over time. Without external
supporters, most participants living with dementia
lacked the motivation / cognitive abilities to keep active.
In line with research from the Alzheimer Society of
Ireland [22], it also highlighted how minimal but con-
sistent input from therapists drastically reduced the risk
and effects of deconditioning. Fully embracing the “use
it or lose it” philosophy, most participants in the inter-
vention group acknowledged that “some support is bet-
ter than no support” and affirmed how helpful having a
regular contact with the therapist had been throughout
the COVID-19 lockdown.
Looking forward, this study warrants important reflec-
tions for clinical practice and policy. The Physiological
Society and Centre for Ageing Better presented recom-
mendations from leading scientists and clinicians in the
fields of physiology, nutrition, and physiotherapy on how
to support older people to remain active and healthy
through the pandemic [3]. While the problems identified
in this paper have been recognised in the report, the so-
lutions have not been grounded in the experience of
people living with dementia. This study illuminates the
overlooked but very important issue of people with de-
mentia and provides a grounded evidence-based ap-
proach to overcoming the challenges faced by this
population.
The added risks and consequences of deconditioning
on the population of people living with dementia (com-
pared to the general population) requires considerable
efforts to be made from policy makers and clinical prac-
titioners. The National Institute for Health and Care Ex-
cellence (NICE) states that ‘there is overwhelming
evidence that changing people’s health-related behaviour
can have a major impact on some of the largest causes of
mortality and morbidity’. [23] It is therefore a health pri-
ority to ensure that people living with dementia initiate
and maintain exercise and physical activity in current
(or future) circumstances requiring prolonged periods of
social distancing.
As advocated in a recently published commentary on
rehabilitation needs of older people as a result of the
COVID-19 pandemic [24], delivering rehabilitation in
the same way as before the pandemic will not be feas-
ible, nor practical or sustainable. Innovative ways and
approaches must be found. A recent study looking at the
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effects of deconditioning reported that even low to
medium-intensity resistance exercise, easily implementa-
ble at home, have positive effects in preserving neuro-
muscular, metabolic, and cardiovascular health [14]. The
key then, is to promote motivation and engagement to
physical activity in the absence of home-visits from
trained professionals.
Tele-rehabilitation has shown promising results. Dur-
ing the COVID-19 pandemic, virtual support has been
used to reduce behavioural problems [25], and to deliver
cognitive therapy [26]. Television-based assistive inte-
grated technology has been used to provide health and
social support [27]. However, there has been limited im-
plementation of tele rehabilitation as a strategy against
deconditioning. Our study adds to the mounting evi-
dence [ 22] that maintaining consistent face-to-face (re-
mote) contact between professionals and people living
with dementia is an effective strategy to keeping them
motivated and active, compared to phone support (or no
support at all).
While other studies have advocated for digital remote
support to keep people with dementia active and en-
gaged throughout the pandemic, [20, 28, 29] we believe
that much remains to be done in this area. We found
that people living with dementia still experience chal-
lenges to accessing digital tele-rehabilitation, given,
among other factors, a lack of digital infrastructure, in-
formation technology literacy and cognitive impairment.
Similar findings have been echoed in a recent Dutch
study highlighting barriers to the uptake of communica-
tion technologies in nursing homes during the COVID-
19 pandemic [30].
In order to make tele-rehabilitation really equitable for
all clients living with dementia, partnership with care-
givers is crucial, as they facilitate the process of remote
support by, for example, operating IT devices, facilitating
communication, reporting accurate information, and
supervising the person while they exercise (thus mini-
mising risk and injuries). Because caregivers may experi-
ence added care burden in the context of stay-at-home
regulations, [31] consideration is to be made about their
need to receive specific practical and psychological sup-
port to buffer the effect of public health restrictions and
reduced access to paid care [11, 32]. This would poten-
tially limit caregiver burden and make caregivers more
willing and able supporters of the persons they care for.
A recent study on caregiver burden during COVID-19
reported that caregivers advocated the use of video-
consultations and telephone-based support to have their
needs met in these challenging times [33].
Conclusion
New interdisciplinary prevention approaches against
deconditioning are urgently needed that account for the
drastic changes that social distancing situations are likely
to generate [34]. In line with similar attempts to intro-
duce digital technologies in supporting people living
with dementia during the COVID-19 pandemic, [35, 36]
this study showed that provided the proper infrastruc-
ture (e.g. digital hardware and software, live support for
users to navigate the system, partnership with caregivers)
and balanced integration with the (still preferred) face-
to-face interaction, [37] in times of need, people living
with dementia are willing to use technology [ 38] to pre-
vent the risks and effects of deconditioning. Investment
in digital connectivity, as well as in providing support to
enable this population to use tele-rehabilitation must
therefore be scaled up, to ensure readiness for future
challenges.
Abbreviations
PrAISED: Promoting activity, independence and stability in early dementia;
RCT: Randomised controlled trial; PPI: Patient and public involvement;





CDL developed the protocol for the study, recruited participants, collected
and analysed the data, developed and revised the manuscript; AB helped to
analyse the data and write the manuscript; TM helped to interpret the data
and write the manuscript; JG and RHH helped to write the manuscript; MG
and MD helped to develop the topic guide for the qualitative interviews and
review the data analysis and the manuscript. The author(s) read and
approved the final manuscript.
Funding
This work was funded by the National Institute for Health Research (NIHR)
under its Programme Grants for Applied Research Programme (Reference
Number RP-PG-0614- 20007). The views expressed are those of the author(s)
and not necessarily those of the NIHR or the Department of Health and So-
cial Care.
Availability of data and materials
The datasets generated and analysed during the current study are not
publicly available to safeguard anonymity of participants, but are available
from the corresponding author on reasonable request.
Declarations
Ethics approval and consent to participate
The study was conducted according to the Declaration of Helsinki and The
University of Nottingham’s Code of Research Conduct and Research Ethics.
The PrAISED trial and process evaluation have received ethical approval
number 18/YH/0059 from the Bradford/Leeds Ethics Committee. Prior to the
interview session, the main author mailed (or emailed) a copy of the
information sheet and consent form to research participants. Verbal consent
was recorded on tape on the interview day before the interview started
from both the participants living with dementia and their caregivers, as per





The authors declare that they have no competing interests.
Di Lorito et al. BMC Geriatrics          (2021) 21:529 Page 8 of 10
Author details
1Division of Rehabilitation, Ageing and Wellbeing, University of Nottingham,
Nottingham NG7 2TU, UK. 2Nottingham University Hospitals NHS Trust,
Hucknall Rd, Nottingham NG5 1PB, UK. 3School of Health Sciences, University
of Manchester, Manchester M13 9PL, UK. 4Division of Health Sciences,
University of Nottingham, Nottingham NG7 2TU, UK.
Received: 11 January 2021 Accepted: 2 September 2021
References
1. Gray M, Bird W. Covid-19 will be followed by a deconditioning pandemic.
BMJ Opinion. 2020.
2. Gillis A, MacDonald B. Deconditioning in the hospitalized elderly. Can Nurse.
2005;101(6):16–20.
3. Greenhaff P, Giles A, Bolton C, Faulkner J, Greig C, Harridge SD, et al. A
National Covid-19 Resilience Programme: Improving the health and
wellbeing of older people during the pandemic. Physiol Sci. 2020. https://
static.physoc.org/app/uploads/2021/02/16145936/A-National-COVID-19-
Resilience-Programme-report-web-version.pdf. Accessed 31 Jan 2021.
4. Martyr A, Clare L. Executive function and activities of daily living in
Alzheimer’s disease: a correlational meta-analysis. Dement Geriatr Cogn
Disord. 2012;33(2–3):189–203. https://doi.org/10.1159/000338233.
5. Giebel CM, Sutcliffe C, Stolt M, Karlsson S, Renom-Guiteras A, Soto M,
Verbeek H, Zabalegui A, Challis D. Deterioration of basic activities of daily
living and their impact on quality of life across different cognitive stages of
dementia: a European study. Int Psychogeriatr. 2014;26(8):1283–93.
6. Alzheimer’s Research UK. About dementia. https://www.alzheimersresea
rchuk.org/about-dementia/?gclid=Cj0KCQjw3JXtBRC8ARIsAEBHg4myuYea
hFMLCcSGLr-flQxznmdB-dObW2gXc5MUN9o_dfNw5wwI5EwaAvH6EALw_
wcB (26 March 2020, last accessed).
7. Cipriani G, Lucetti C, Danti S, Nuti A. Apathy and dementia. Nosology,
assessment and management. J Nerv Ment Dis. 2014;202(10):718–24.
https://doi.org/10.1097/NMD.0000000000000190.
8. Canevelli M, Valletta M, Blasi MT, Remoli G, Sarti G, Nuti F, et al. Facing
dementia during the COVID-19 outbreak. J Am Geriatr Soc. 2020;68(8):1673–
6. https://doi.org/10.1111/jgs.16644.
9. Simonetti A, Pais C, Jones M, Cipriani MC, Janiri D, Monti L, et al.
Neuropsychiatric symptoms in elderly with dementia during COVID-19
pandemic: definition, treatment, and future directions. Front Psychiatry.
2020;11. https://doi.org/10.3389/fpsyt.2020.579842.
10. Velayudhan L, Aarsland D, Ballard C. Mental health of people living with
dementia in care homes during COVID-19 pandemic. Int Psychogeriatr.
2020;32(10):1253–4. https://doi.org/10.1017/S1041610220001088.
11. Giebel C, Cannon J, Hanna K, Butchard S, Eley R, Gaughan A, et al. Impact of
COVID-19 related social support service closures on people with dementia
and unpaid caregivers: a qualitative study. Aging Ment Health. 2020;25(7):
1281–8. https://doi.org/10.1080/13607863.2020.1822292.
12. Lam FM, Huang MZ, Liao LR, Chung RC, Kwok TC, Pang MY. Physical
exercise improves strength, balance, mobility, and endurance in people
with cognitive impairment and dementia: a systematic review. J Phys. 2018;
64(1):4–15. https://doi.org/10.1016/j.jphys.2017.12.001.
13. Copeland JL, Ashe MC, Biddle SJ, Brown WJ, Buman MP, Chastin S, et al.
Sedentary time in older adults: a critical review of measurement,
associations with health, and interventions. Br J Sports Med. 2017;51(21):
1539.
14. Narici M, De Vito G, Franchi M, Paoli A, Moro T, Marcolin G, et al. Impact of
sedentarism due to the COVID-19 home confinement on neuromuscular,
cardiovascular and metabolic health: physiological and pathophysiological
implications and recommendations for physical and nutritional
countermeasures. Eur J Sport Sci. 2020;8(4):1–22. https://doi.org/10.1080/174
61391.2020.1761076.
15. Bajwa RK, Goldberg SE, Van der Wardt V, Burgon C, Di Lorito C, Godfrey M,
et al. A randomised controlled trial of an exercise intervention promoting
activity, independence and stability in older adults with mild cognitive
impairment and early dementia (PrAISED)-a protocol. Trials. 2019;20(1):1–1.
https://doi.org/10.1186/s13063-019-3871-9.
16. Di Lorito C, Bosco A, Goldberg SE, Nair R, O'Brien R, Howe L, et al. Protocol
for the process evaluation of the promoting activity, Independence and
stability in early dementia (PrAISED), following changes required by the
COVID-19 pandemic. BMJ Open. 2020;10(8):e039305. https://doi.org/10.1136/
bmjopen-2020-039305.
17. Nelson J. Using conceptual depth criteria: addressing the challenge of
reaching saturation in qualitative research. Qual Res. 2017;17(5):554–70.
https://doi.org/10.1177/1468794116679873.
18. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport
Exerc Health. 2019;11(4):589–97. https://doi.org/10.1080/2159676X.2019.162
8806.
19. NVivo qualitative data analysis Software. Melbourne, Australia: QSR
International Pty Ltd; 2018.
20. Wang H, Li T, Barbarino P, Gauthier S, Brodaty H, Molinuevo JL, et al.
Dementia care during COVID-19. Lancet. 2020;395(10231):1190–1.
21. Burgui, D. Physical and mental wellbeing during the Covid-19 crisis. In: 30th
Alzheimer Europe Conference: Dementia in a changing world, 2020. Poster
P01.37.
22. Rock, B, O'Philbin, L. Emergency Psychosocial Supports during Covid-19 for
People with Dementia and their Families. In: 30th Alzheimer Europe
Conference: Dementia in a changing world, 2020. Presentation SS3.04.
23. National Institute for Clinical Excellence. Behaviour change at population,
community and individual levels. Public Health Guidance. http://tinyurl.com/
nice-behav-07 (accessed 4 January 2011). 2007.
24. De Biase S, Cook L, Skelton DA, Witham M, Ten Hove R. The COVID-19
rehabilitation pandemic. Age Ageing. 2020;21(5):696–700. https://doi.org/1
0.1093/ageing/afaa118.
25. Padala SP, Jendro AM, Orr LC. Facetime to reduce behavioural
problems in a nursing home resident with Alzheimer's dementia during
COVID-19. Psychiatry Res. 2020;288:113028. https://doi.org/10.1016/j.
psychres.2020.113028.
26. Cheung, G., & Peri, K. (2020). Challenges to dementia care during
COVID-19: innovations in remote delivery of group cognitive stimulation
therapy.
27. Goodman-Casanova JM, Dura-Perez E, Guzman-Parra J, Cuesta-Vargas A,
Mayoral-Cleries F. Telehealth home support during COVID-19 confinement
for community-dwelling older adults with mild cognitive impairment or
mild dementia: survey study. J Med Internet Res. 2020;22(5):e19434. https://
doi.org/10.2196/19434.
28. Cuffaro L, Di Lorenzo F, Bonavita S, Tedeschi G, Leocani L, Lavorgna L.
Dementia care and COVID-19 pandemic: a necessary digital revolution.
Neurol Sci. 2020;41(8):1977–9. https://doi.org/10.1007/s10072-020-04
512-4.
29. Soares WB, Silvestre IT, Lima AMDO, de Almondes KM. The influence of
telemedicine care on the management of behavioral and psychological
symptoms in dementia (BPSD) risk factors induced or exacerbated during
the COVID-19 pandemic. Front Psychiatry. 2020;11:965. https://doi.org/10.33
89/fpsyt.2020.577629.
30. Van der Roest, H, Prins, M, Stolte, E, Steinmetz, S, Van Tilburg,
TConsequences of social isolation and uptake of communication
technologies in Dutch nursing homes. In: 30th Alzheimer Europe
Conference: Dementia in a changing world, 2020. Poster P16.05.
31. Cohen G, Russo MJ, Campos JA, Allegri RF. Living with dementia: increased
level of caregiver stress in times of COVID-19. Int Psychogeriatr. 2020;32(11):
1377–81. https://doi.org/10.1017/S1041610220001593.
32. Giebel C, Hanna K, Cannon J, Eley R, Tetlow H, Gaughan A, et al. Decision-
making for receiving paid home care for dementia in the time of COVID-19:
a qualitative study. BMC Geriatr. 2020;20(1):1–8. https://doi.org/10.1186/s12
877-020-01719-0.
33. Vaitheswaran S, Lakshminarayanan M, Ramanujam V, Sargunan S, Venkatesan S.
Experiences and needs of caregivers of persons with dementia in India during
the COVID-19 pandemic—a qualitative study. Am J Geriatr Psychiatry. 2020;
28(11):1185–94. https://doi.org/10.1016/j.jagp.2020.06.026.
34. Müller P, Achraf A, Zou L, Apfelbacher C, Erickson KI, Müller NG. COVID-19,
physical (in-) activity, and dementia prevention. Alzheimers Dement. 2020;
6(1):e12091. https://doi.org/10.1002/trc2.12091.
35. Fabbo, A, Baglieri, A, Manni, B, Pellitta, A, Turci, M. The management of
older people with Dementia and COVID-19 in nursing home. In: 30th
Alzheimer Europe Conference: Dementia in a changing world, 2020. Poster
P24.03.
36. D'Anastasio, C, Ribani, V, Barbani et al. Social media and virtual gathering
among persons with dementia and their caregivers to face Covid-19
outbreak. In: 30th Alzheimer Europe Conference: Dementia in a changing
world, 2020. Poster P01.38.
Di Lorito et al. BMC Geriatrics          (2021) 21:529 Page 9 of 10
37. Di Lorito, C, Duff, C, Rogers, C, Tuxworth, J et al. Tele-rehabilitation for
people with dementia in the COVID-19 pandemic: A case-study. 2020.
Submitted for publication.
38. Vernooij-Dassen, M. Social distancing: protection and risk. In: 30th Alzheimer
Europe Conference: Dementia in a changing world, 2020. Poster P08.01.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Di Lorito et al. BMC Geriatrics          (2021) 21:529 Page 10 of 10
